This paper seeks to correct the widely held belief that a clinical or bacteriological diagnosis of infective diarrhoea excludes the presence or development of acute appendicitis. The work that is described was stimulated by isolated incidents that occurred between 1950-1955: these are summarized in Table 1 . In that period nine children had appendicectomies either when a bowel infection was present or before such an infection became manifest in the post-operative period: at operation four out of these nine cases were found to have acute appendicitis. A preliminary communication on the thesis of this paper was read at this hospital at a Summer meeting of the Paediatric Section of the Royal Society of Medicine in 1957 (Rogers, 1957) .
Because of the findings shown in Table 1 an investigation was organized to inquire into the role of bowel infection as a factor in the aetiology of acute appendicitis: it was quite fortuitous that our planned project was started in January 1956, when a pandemic of Sonne dysentery in England was beginning. Investigations Main Investigation, 1956 . In 1956 at the Children's Hospital Birmingham, there were 250 appendicectomies. The patients concerned represent 4-4% of a total of 5, 730 patients admitted that year. Of these, 160 were suffering from acute appendicitis and all the appendices from them were examined, the distal two-thirds of each being sent for histological examination and the proximal one-third being used for bacteriological examination. When peritonitis was present, peritoneal pus or fluid was investigated. Examination and culture of the faeces were also performed. If no faeces was available a sheathed rectal swab was employed to obtain a true rectal specimen (Rogers, 1954) . Twelve of the 160 patients were found to have Shigelia sonnei in their appendices and it was thought that most of these patients had dysentery due to that organism as well as acute inflammation of the appendix. (Patrick, 1959) .
Diagnosis
The differential diagnosis of acute appendicitis in children has been discussed at length by Williams (1947) and Brown (1956) . Both these authors draw attention to the fact that the 'difficult case' is the patient who does not have abdominal pain as the presenting and predominating symptom; they point out that diarrhoea, contrary to time-honoured orthodox surgical teaching, is a very common alternative manner of presentation. This diarrhoea, associated with vomiting, may precede or concur with the abdominal pain. Campbell and McPhail (1958) noted that 16% of 450 adult cases with acute appendicitis had a history of diarrhoea, whilst Brown (1956) found this symptom in 12% of 1,148 children suffering from appendicitis. Zachary Cope (1957) (17-5%) . Amongst these 28 cases, were the 12 who were subsequently found to be suffering from Sonne dysentery. In four of these 12 children with shigella infections, diarrhoea preceded the abdominal pain: in seven, abdominal pain occurred at the same time as the diarrhoea and in one the diarrhoea started after the pain. The child with salmonellosis was constipated until three days after operation, when diarrhoea developed.
Vomiting occurred as an early symptom in 118 of the 160 patients studied (73 3%) and in 10 of the 12 patients with Sonne dysentery.
The physical signs we have used in the diagnosis of acute appendicitis in our children have been essentially those evaluated and found reliable in adults by Campbell and McPhail (1958) ; moreover, we have not found that they differ when there is concomitant dysenteric infection.
All our patients were pyrexial, but their fever showed no unusual features. Those patients with localized infection had temperatures of 1000 F. or below: those patients with general peritonitis had temperatures of 1010 to 1030 F.
When allowance is made for the natural apprehension of the very young, and if gentleness is used and care taken not to alarm a frightened child, the signs of tenderness, guarding and release pain, in the right lower quadrant of the abdomen, are as valid in children as in adults, and the same applies to rectal tenderness.
In some patients the diagnosis of appendicitis was delayed because of the clinical picture of infective diarrhoea, and it is noteworthy that six of the 12 cases with Sonne dysentery had general peritonitis.
Treatment
In the 160 cases described in this study, appendicectomy was performed with or without drainage. Patients with general peritonitis received intravenous therapy and gastrointestinal suction. The dysenteric infection was treated in 11 cases with oral streptomycin 0 5 g. b.d. for seven days. One child received oral phthalyl sulphathiazole 1 g. q.d.s. for seven days. The children were considered free of infection after specimens of faeces obtained on three consecutive days had been examined and found to be free from the presence of Sh. sonnei (Rogers, 1954) .
Bacteriological Techniques
The fragment of appendix sent for a cultural examination was placed in a sterile 1-oz. screwtopped bottle: in the laboratory this was cultured as if it was pus (Rogers, Zinnemann and Foster, 1960) , and also as if it was faeces (Rogers, 1954) . Strains of Sh. sonnei and salmonellae were first identified by slide agglutination and then this identity was confirmed by tube agglutination using a centrifuge, a method which provides a quick confirmation of the slide agglutination result (Rogers, Dowse and Hall, 1959) . Other routine confirmatory tests were made and the in vitro antibiotic sensitivity reactions of each strain were examined, but no attempt was made to phage or colicine type them during 1956. Some of the strains isolated in 1959-60 have been colicine typed, but no single type was found to be associated with appendicitis. Discussion
Several authors described how either Salm. typhi or Salm. paratyphi B were isolated from the appendix or the peritoneal pus removed from patients with acute appendicitis (Mackenzie, 1903; Wilde, 1930; Hawkes, 1939; Storey, 1954) , Rubenstein and Johnson (1945) reviewed the literature on the subject and reported that a boy of 14, who had been under their care, developed appendicitis whilst suffering from salmonellosis due to Salm. newport, and that a 42-year-old man had a gangrenous appendix removed when he had salmonellosis due to Salm. oranienberg. There have been fewer reports in which the association of shigellosis and acute appendicitis has been proved. Graham (1944) reported that amongst 550 American troops, with dysentery due to Sh. newcastle, four also suffered from acute appendicitis, the appendices showing catarrhal changes. Rose (1945) described how a man of 30, who had clinical dysentery due to Sh. flexneri, developed appendicitis two weeks later: no dysentery organisms were isolated from the foul pus found at operation: another man of 29 had mild clinical dysentery and acute appendicitis, but at no time were shigellae isolated from his faeces: Sh. shigae were isolated from the pus found at operation. Cowan (1958) reported 10 cases of acute appendicitis occurring amongst 345 patients with mild clinical dysentery: no bacteriological investigations were made.
The changes in the pattern of Sonne dysentery, which have occurred since 1947, have been discussed by Taylor (1957) : it is possible that this change might be due to new strains brought to England in the post-war years by returning troops and transient foreign visitors (Lancet, 1956) , but this increasing frequency of Sonne dysentery makes it important for the association of dysentery and appendicitis to be appreciated in Great Britain. Several writers (Kross and Schiff, 1940; Keeling, 1942; Rose, 1945; Keyes and Cook, 1946) , have emphasized how difficult it is to differentiate between appendicitis and dysentery. Rubenstein and Johnson (1945) showed how the white cell count was of no value in making this differential diagnosis; we agree that there is often a polymorphonuclear leucocytosis in a patient who is dehydrated, which can easily occur when a child has dysentery.
Many authors recorded that faecoliths were present or there was evidence of previous damage to the appendix in the patients who had this dual pathology. Perry and Tidy (1918) suggested that the intestinal disturbance of dysentery was liable to cause irritation of a previously diseased appendix, and Rose (1945) noted the presence of a faecolith in both his patients who had acute appendicitis due to shigellosis, as did Widal (1913) in the appendix abscess of his patient who had paratyphoid fever. Macroscopic and microscopic examinations of the appendix of each of our cases showed acute suppurative inflammation, progressing in some cases to gangrene and perforation, and no evidence was found which did not support the view of Wangensteen and Bowers (1937) and Bowers (1939) that obstruction was the exciting factor in the development of acute appendicitis.
It was our opinion that mucosal oedema was the precipitating factor in the development of the acute appendicitis, as a partial obstruction then became complete. Enterogenous infection of the appendix by bacteria, which may be recognized pathogens, may account for a larger number of cases of acute appendicitis than we had hitherto believed, especially those in which diarrhoea is an early symptom. Such a theory might revive the 50-year-old beliefs of Aschoff that the exciting cause of acute appendicitis was mucosal infection (Aschoff, 1932) .
The awareness of the association of infective diarrhoea and acute appendicitis, which we have in fact shown to exist, is essential if a correct diagnosis is not to be delayed. The risk of hospital cross-infections will be reduced if patients with acute appendicitis, who might also have dysentery, are admitted to isolation wards or barrier nursed, until the bacteriological investigations are completed. In this hospital any non-lactose fermenting enterobacteriaceae is examined to ensure that salmonellae and shigellae are always identified: we are not the first to consider this logical, for in 1945 Rubenstein and Johnson advocated that appendices should be cultured on selective media to allow salmonellae or shigellae to be isolated, and the interesting report of Hormaeche, Surraco, Peluffo and Aleppo (1943) make it obvious that this is also the rule in their laboratory.
Summary
The evidence collected in a children's hospital over a period of 10 years has shown that acute appendicitis may be precipitated by a bowel infection. Symptoms and signs suggestive of acute appendicitis demand operation, even though a bowel infection may be known to be present. It is considered that an appreciation of this possible dual pathology will help to prevent hospital crossinfection due to salmonellae and shigellae. Previously published literature on the subject has been reviewed and discussed.
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